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Elec tro mag netic ra di a tion of all fre quen cies rep re sents one of the most com mon and fast est
grow ing en vi ron men tal in flu ence. All pop u la tions are now ex posed to vary ing de grees of elec -
tro mag netic ra di a tion and the lev els will con tinue to in crease as tech nol ogy ad vances. An elec -
tronic or elec tri cal prod uct should not gen er ate elec tro mag netic ra di a tion which may im pact
the en vi ron ment. In ad di tion, elec tro mag netic ra di a tion mea sure ment re sults need to be ac -
com pa nied by quan ti ta tive state ments about their ac cu racy. This is par tic u larly im por tant
when de ci sions about prod uct specifications are taken. This pa per pres ents an un cer tainty
bud get for dis tur bance power mea sure ments of the equip ment as part of elec tro mag netic ra -
di a tion. We pro pose a model which uses a mixed dis tri bu tion for un cer tainty eval u a tion. The
eval u a tion of the prob a bil ity den sity func tion for the measurand has been done us ing the
Monte Carlo method and a mod i fied least-squares method (com bined method). For il lus tra -
tion, this pa per pres ents mixed dis tri bu tions of two nor mal dis tri bu tions, nor mal and rect an -
gu lar, re spec tively.
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prob a bil ity den sity func tion
IN TRO DUC TION
Elec tro mag netic ra di a tion has been around since 
the birth of the uni verse. Light is its most fa mil iar
form. Elec tric and mag netic fields are part of the spec -
trum of elec tro mag netic ra di a tion which ex tends from
static elec tric and mag netic fields, through radio fre -
quen cy and in fra red ra di a tion, to X-rays. RF ra di a tion
is elec tro mag netic ra di a tion in the fre quency range of
3 kHz to 300 GHz on the elec tro mag netic spec trum
and it is in the non-ion iz ing band of the spec trum.
Non-ion iz ing just means there is not enough en ergy to
break chem i cal bonds be tween mol e cules. Un like ul -
tra vi o let light, gamma rays and X-rays are in the ion iz -
ing part of the elec tro mag netic spec trum. The elec tro -
mag netic spec trum en com passes both nat u ral and
hu man-made sources of elec tro mag netic fields. Dur -
ing the 20th cen tury, en vi ron men tal ex po sure to
man-made elec tro mag netic fields has been steadily in -
creas ing as grow ing elec tric ity de mand, ever-ad vanc -
ing tech nol o gies and changes in so cial be hav iour have
cre ated more and more ar ti fi cial sources. Their pres -
ence has af fected al most ev ery as pect of liv ing (home,
work, trav el ling, school, etc.).
An elec tronic or elec tri cal prod uct should not
gen er ate elec tro mag netic ra di a tion which may in flu -
ence the environment (other prod ucts, per sons). Di -
rec tive 2004/108/EC of the Eu ro pean Par lia ment and
EU Coun cil reg u lates the elec tro mag netic com pat i bil -
ity of equip ment.  It aims to en sure the func tion ing of
the in ter nal mar ket by re quir ing equip ment to com ply
with an ad e quate level of elec tro mag netic com pat i bil -
ity (EMC) [1, 2].
EMC mea sure ment re sults need to be ac com pa -
nied by quan ti ta tive state ments about their ac cu racy.
This is par tic u larly im por tant when de ci sions about
prod uct specifications are taken. One of the com mon
prob lems that we face when ex am in ing EMC is an in -
con sis tent ap proach to ad just ing var i ous spec i fied or
stan dard ized tests. Con se quently, some of the stan -
dard ized EMC mea sure ments in clude pre cisely de -
fined ways of eval u at ing un cer tainty in mea sure ment
[3]. For in stance, mea sure ment in stru men ta tion un cer -
tainty (MIU), stan dards com pli ance un cer tainty
(SCU) and other types of un cer tain ties are pre sented.
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The SCU con tains all un cer tain ties due to MSU, the
set up of the equip ment un der test (EUT) in clud ing the
lead un der test (LUT), and un cer tain ties due to the
mea sure ment pro ce dure and mea sure ment space.
In prac tice, the un cer tainty in the re sult of a stan -
dard ized mea sure ment may arise from many pos si ble
un cer tainty sources. In a mea sure ment stan dard, each
un cer tainty source should be spec i fied in a quan ti ta -
tive way by us ing one or more in flu ence quan ti ties.
Con se quently, many un cer tainty sources in the do -
main of EMC mea sure ments were not stud ied enough
and need fur ther study ing. EMC tests and mea sure -
ments typ i cally have large un cer tain ties of at least sev -
eral deci bels [4]. 
The ba sic doc u ment for eval u at ing and ex press -
ing un cer tainty in mea sure ment is the guide to the ex -
pres sion of un cer tainty in mea sure ment (GUM) [5].
Con se quently, the GUM pro poses a stan dard pro ce -
dure which is known as GUF (GUM un cer tainty
frame work), which is ap plied to lin ear or linearized
mod els [6]. 
This pa per pres ents a Type B un cer tainty bud get
eval u a tion for the case of dis tur bance power mea sure -
ments in the mains leads of an ap pa ra tus ac cord ing to
the stan dard SRPS EN 55014-1:2010 [7]. The un cer -
tainty bud get is lim ited to Mea sure ment In stru men ta -
tion Un cer tainty (MIU) [8, 9]. We pro pose a new
model which uses mixed dis tri bu tion for un cer tainty
eval u a tion [10, 11]. The eval u a tion of the prob a bil ity
den sity func tion (PDF) of the out put quan tity
(measurand) has been done us ing the Monte Carlo
method and a mod i fied least-squares method (com -
bined method). In ad di tion, the model equa tion rep re -
sents one purely ad di tive lin ear model whose terms are 
in de pend ent [8]. For il lus tra tion, we pres ent mixed
dis tri bu tions of two nor mal dis tri bu tions, nor mal and
rect an gu lar, re spec tively. The re sults ob tained by the
Monte Carlo method and the mod i fied least-squares
method are com pared to cor re spond ing re sults when
ap ply ing the stan dard GUM pro ce dure [10, 11]. 
MEA SURE MENT MODEL
The eval u a tion of mea sure ment un cer tainty is
based on the knowl edge of the mea sure ment pro cess
and in put quan ti ties which in flu ence the re sults of that
mea sure ment. The knowl edge of the mea sure ment
pro cess is ex pressed by the so-called model equa tion
which re flects the in ter re la tion be tween the
measurand (out put quan tity) and the in put quan ti ties
[12]. The knowl edge of in put quan ti ties is rep re sented
by ap pro pri ate PDF.
The mea sure ment of dis tur bance power is per -
formed with an ab sorb ing clamp (in ad di tion to the
mea sure ment at the mains leads of the vac uum
cleaner), ac cord ing to the stan dard SRPS EN
55014-1:2010 [7]. 
For de ter min ing the measurand value, the stan -
dard ized mea sure ment method is used. Namely, the
measurand is the dis tur bance power. The dis tur bance
power P cor re spond ing to the mea sured volt age V at
each mea sure ment fre quency is cal cu lated by us ing
the clamp fac tor CF ob tained from the ab sorb ing
clamp cal i bra tion pro ce dure de scribed in [13]
P V CF= + (1)
where P is the dis tur bance power in dBpW, V  – the 
mea sured volt age in dBmV, and CF – the clamp fac tor
in dBpW/mV.
In ad di tion, the clamp fac tor is given in the fol -
low ing equation
CF A A= − = −10 50 1710log ( ) (2)
where, A is the mea sured in ser tion loss in dB.
The pos si bil ity of vari a tions of ob tained
measurand val ues be comes smaller, which re duces 
the mea sure ment un cer tainty that the stan dard ized
mea sure ment method is be ing used.
The ba sic model of un cer tainty in cludes the fol -
low ing sep a rated sources of un cer tainty in a mea sure -
ment:
– setup of the equip ment un der test (EUT) ,
– mea sure ment pro ce dure,
– mea sure ment space, and
– mea sure ment means.
The un cer tainty bud get for the case of dis tur -
bance power mea sure ments (the ab sorb ing clamp test
method – ACTM) as de scribed in [8, 9] are not suit able 
for ac tual com pli ance tests in ac cor dance with the
CISPR spec i fi ca tion given in [14]. Namely, this un cer -
tainty bud get is lim ited to MIU. Un cer tain ties due to
the setup of the EUT, in clud ing the LUT, and due to the 
mea sure ment pro ce dure and mea sure ment space (Far -
a day cage), are not taken into ac count.
The used mea sure ment means are var i ous for
var i ous EMC mea sure ment meth ods, but for the case
of dis tur bance power mea sure ments in the mains leads 
of an ap pa ra tus the fol low ing gen eral sources of Type
B un cer tainty in a mea sure ment can be iden ti fied:
– re ceiver read ing,
– re ceiver ac cu racy,
– fre quency step er ror, and
– mis match.
Re ceiver read ing will vary for rea sons which in -
clude mea sur ing sys tem in sta bil ity, re ceiver noise, and 
me ter scale in ter po la tion er rors (un cer tainty de ter -
mined by the least sig nif i cant digit fluc tu a tion).
 The ac cu racy can be taken from the man u fac -
turer's spec i fi ca tion or cal i bra tion re port of the re -
ceiver. If nec es sary, the un cer tainty for dif fer ent types
of sig nals/re sponses may be con sid ered, i. e., CW ac -
cu racy, pulse am pli tude re sponse ac cu racy, pulse rep -
e ti tion re sponse ac cu racy.
The fre quency step er ror should be con sid ered if
we use an au to mated re ceiver with a pro grammed step
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size. In this case, R&S ESVP, se rial num ber
879691/037, was used as the test re ceiver and it was
used for man ual mea sure ment of dis tur bance power,
so that the fre quency step er ror was not con sid ered. 
Apart from the given sources of un cer tainty in a
mea sure ment, un cer tainty sources orig i nat ing from
the ab sorb ing clamp should be added to the mea sure -
ment of dis tur bance power. It should be men tioned
that our mea sure ments were done in the fre quency
range of 30 MHz to 300 MHz and that an ab sorb ing
clamp (MDS 9, Rob ert Luthi GmbH, se rial num ber
71170) was used. So, when the ab sorb ing clamp
(AbC) is used for the mea sure ment of dis tur bance
power, the fol low ing sources of un cer tainty in the
mea sure ment can be iden ti fied:
– AbC re ceiver at ten u a tion,
– AbC in ser tion loss, and
– AbC re ceiver mis match.
The at ten u a tion of the con nec tion be tween the
re ceiver and the ab sorb ing clamp is ob tained from the
cal i bra tion re port or man u fac turer's data.
 Ab sorb ing clamp in ser tion loss can be taken
from the cal i bra tion re port. In ad di tion, the loss of the
RF ca ble is in cluded.
For dis tur bance power mea sure ments, the mis -
match is given in the fol low ing eq.
M = ±20 110log ( )G Gac r (3)
where Gac is the volt age re flec tion co ef fi cient (VRC)
of the ab sorb ing clamp and Gr – the VRC of the mea -
sure ment  re ceiver.
Con se quently, G is re lated to volt age stand ing
wave ra tio (VSWR) by
G =
−
+
VSWR
VSWR
1
1
(4)
In this case, the mea sure ment re ceiver spec i fi ca -
tion of VSWR ≤ 2.0:1 (at ten u a tion 0 dB) and the ab -
sorb ing clamp spec i fi ca tion of VSWR ≤ 3.25:1  are as -
sumed. In ad di tion, this can be im proved and the as so -
ci ated un cer tainty re duced by ap ply ing a 6 dB
attenuator on the out put of the ab sorb ing clamp [8].
The model equa tion for the eval u a tion of MIU is
given in [8] by the fol low ing eq.
V V L L
V V V M
= + + − +
+ + + +
r c ac
sw pa pr
10 5010log ( )
d d d d
(5)
Equa tion (5) rep re sents a purely ad di tive lin ear
model whose terms are in de pend ent. In for ma tion on
the terms of the ex pres sion in the model equa tion is
given in tab. 1. Mea sure ment un cer tainty com prises,
in gen eral, many com po nents. Some of these may be
eval u ated by Type A eval u a tion of mea sure ment un -
cer tainty, other com po nents by Type B eval u a tion of
mea sure ment un cer tainty. Con se quently, Type A eval -
u a tion is done by cal cu la tion from a se ries of  re peated
ob ser va tions us ing sta tis ti cal meth ods and re sult ing in
a prob a bil ity dis tri bu tion that is as sumed to be nor mal.
Type B eval u a tion of mea sure ment un cer tainty can
also be char ac ter ized by stan dard de vi a tions eval u ated 
from prob a bil ity den sity func tions based on ex pe ri -
ence or other rel e vant in for ma tion.
VAL UES OF IN PUT QUAN TI TIES
Ta ble 1 pres ents an un cer tainty bud get, a Type B
eval u a tion of the MIU for the case of dis tur bance
power mea sure ments. Namely, the given data are ob -
tained from the man u fac turer's spec i fi ca tions, cal i bra -
tion re ports, and in stru men ta tion man u als [15, 16],
and are used for the eval u a tion of the MIU, ac cord ing
to the ISO-GUM [5].
The stan dard un cer tainty u(xi) is cal cu lated by
di vid ing the value of the un cer tainty as so ci ated with xi
by the cov er age fac tor kp, whose value de pends on the
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Ta ble 1. Un cer tainty bud get of mea sure ment in stru men ta tion un cer tainty (MIU) ac cord ing to the GUM for dis tur bance
power mea sure ments
In put quan tity Xi
Es ti mate Xi (xi) Stan dard
un cer tainty
 u(xi) [dB]
Sen si tiv ity
co ef fi cient
ci
Con tri bu tion to the
stan dard un cer tainty
ui(y) = ci u(xi)
Value
[dB]
Prob a bil ity dis tri bu tion
func tion
Re ceiver read ing Vr ±0.1 Rect an gu larkp = 1.732 0.058 1 0.058
AbC-re ceiver  at ten u a tion Lc ±0.1 Nor malkp = 2.000 0.050 1 0.050
AbC in ser tion loss Lac +3.0–0.2
Nor mal
kp = 2.000 0.800 1 0.800
Re ceiver sine wave volt age dVsw ±1.0 Nor malkp = 2.000 0.500 1 0.500
Re ceiver pulse am pli tude
re sponse dVpa ±2.0
Rect an gu lar
kp = 1.732 1.155 1 1.155
Re ceiver pulse rep e ti tion rate
re sponse dVpr ±2.0
Rect an gu lar
kp = 1.732 1.155 1 1.155
AbC-re ceiver mis match dM +1.40–1.67
U-shaped
kp = 1.414 1.086 1 1.086
choice of the prob a bil ity den sity func tion (PDF) and
con fi dence level as so ci ated with the given value.
For rect an gu lar or U-shaped prob a bil ity dis tri -
bu tion, where Xi  is es ti mated to lie be tween (xi – a–)
and (xi + a+), with a level of con fi dence of 100%, u(xi)
is taken as a/31/2 or a/21/2, re spec tively [8]. In ad di tion,
a = (a+ – a–)/2 is the half-width (semi-width) of the
prob a bil ity dis tri bu tion. For a nor mal prob a bil ity dis -
tri bu tion, the di vi sor is 2 if the value of the un cer tainty
as so ci ated with xi has a level of con fi dence of 95,45%
(the value is twice the ex per i men tal stan dard de vi a -
tion). The  es ti mated value xi is de ter mined with xi =
=.(a+ + a–)/2 [5].
EVAL U A TION OF MEA SURE MENT
IN STRU MEN TA TION UN CER TAINTY
Pre vi ous sec tions pres ent the un cer tainty bud get
of the MIU ac cord ing to GUM for the case of dis tur -
bance power mea sure ment stan dard SRPS EN
55014-1:2010 [7].
This sec tion pres ents the ap pli ca tion of the com -
bined method to the un cer tainty bud get of the MIU for
dis tur bance power mea sure ment. Con se quently, the
model equa tion for the eval u a tion of MIU is given
with eq. (5). Namely, the Monte Carlo method and the
mod i fied least-squares method (com bined method)
are ap plied in two cases for two in de pend ent in put
quan ti ties from the given ex pres sion. The com bined
method is used for the eval u a tion of the prob a bil ity
den sity func tion for the out put quan tity (mixed dis tri -
bu tion) ac cord ing to the prob a bil ity den sity func tion
from two in de pend ent in put quan ti ties, i. e., two in de -
pend ent in put quan ti ties as signed by nor mal dis tri bu -
tions, two in de pend ent in put quan ti ties where the first
quan tity  is  as signed  a  nor mal  dis tri bu tion  and  the
sec ond is as signed a rect an gu lar dis tri bu tion. Con vo -
lu tion   can   be  used  for  the   gen eral   ad di tive  model 
Y = X1  ± X2  ± ··· ± XN by com bin ing X1 and X2, and then 
com bin ing this re sult with X3, and so forth [17]. The
in stance of many in put vari ables has not been dis -
cussed in this pa per.
Monte Carlo sim u la tions for ob tain ing mixed
dis tri bu tions are done by the pro ce dure de scribed in
[10, 11, 18].
The num ber of classes of his to gram k is de ter -
mined ac cord ing to eq. (6)
k n= (6)
For de ter min ing the value of k, other for mu las
ex ist in sta tis tics [18]. When de ter min ing the em pir i -
cal for mula for k, the ba sic cri te rion is that at least one
value of the ran dom vari able x fits in each class of his -
to grams, pro vid ing his to gram con ti nu ity. On the other
hand, k must be greater than 3 in or der for the his to -
gram form to in di cate the law of dis tri bu tion of the ran -
dom vari able [19]. It is im plied that k is taken as an in -
te ger value.
The val ues for the Monte Carlo sim u la tions are
taken from tab. 1. Con se quently, the value of N, the to -
tal num ber of tri als was 106. The num ber of data used
for  the  sim u la tion is n = 10000. Risk con for mity was
a = 0.05, that is the con fi dence level (1 – a) was 0.95.
One more data that is im por tant for our sim u la tion was
the mixed co ef fi cient e which was 0.5. The re sults ob -
tained by the com bined method are com pared to the
cor re spond ing re sults when ap ply ing the GUM.
The first ex am ple given re fers to two
independent in put quan ti ties, Lac and  dVsw, as signed
by two nor mal PDF. Ta ble 1 shows that for  the two
given in put quan ti ties Lac and  dVsw es ti mates are given 
with a–/a+, i.e., –0.2/+3.0 dB and ±1 dB, re spec tively.
Then the es ti mated val ues are x1 = 1.40 and x2 =  0, and
stan dard un cer tain ties u(x1) = 0.8 and u(x2) = 0.5, re -
spec tively (see tab. 1). Af ter en ter ing the given data
into a com puter pro gram cre ated in Vi sual Ba sic 6.0,
the gen er a tion of pseudorandom num bers is done (in
our case, 10000). For pseudorandom num bers gen er -
ated in this man ner, a his to gram is drawn (fig. 1) that
rep re sents the em pir i cal curve of a mixed nor mal-nor -
mal dis tri bu tion. In fig. 1 the em pir i cal curve (his to -
gram) is shown in a white line.
Af ter that, de ter min ing point es ti mates pa ram e -
ters of a mixed nor mal-nor mal dis tri bu tion is done by
the com bined method [10, 11]. With pa ram e ters that
are de ter mined like this, the es ti mated den sity func tion 
of a mixed nor mal-nor mal dis tri bu tion is obtained.
The val ues of these pa ram e ters are pseudorandom and
with them the fit ting of a mixed nor mal-nor mal dis tri -
bu tion (es ti mated curve) is tried in a his to gram. It
should be men tioned that the com ing of the curve
through the mid-point of each class his to gram is con -
sid ered to be the best fit ting.
In fig. 1, the es ti mated curve is shown in a grey
line. Con se quently, the the o ret i cal curve is shown by a
black line and rep re sents the re sults ob tained ac cord -
ing to the GUM (fig. 1). It is no tice able that the fit ting
of the es ti mated curve (grey line) in a his to gram (em -
pir i cal curve) is very good, which in di cates that the un -
known pa ram e ters of this dis tri bu tion are es ti mated
well. Also, it is no tice able that the es ti mated curve
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Fig ure 1. Mixed nor mal-nor mal dis tri bu tion ob tained
by the com bined method and GUM, re spec tively
(grey line) dif fers slightly from the the o ret i cal curve
(black line). This dif fer ence was the re sult of the eval -
u a tion of pa ram e ters of the mixed dis tri bu tion (whose
val ues are pseudorandom) and the num ber N of it er a -
tions (the to tal num ber of tri als).
The sec ond ex am ple which was used re fers to
two in de pend ent in put quan ti ties dVsw and dVpa, as -
signed by nor mal and rect an gu lar PDF, re spec tively.
Ta ble 1 shows that for the two given in put quan ti ties,
dVsw  and  dVpa,  es ti mates  are  given  with  ±1  dB  and 
±2  dB,  re spec tively.  Then  the  es ti mated  val ues  are
x1 = x2   = 0, and stan dard un cer tain ties u(x1) = 0.5 and
u(x2) = 1.155, re spec tively (see tab. 1). As in the pre vi -
ous ex am ple, the given data are re corded into the com -
puter pro gram, and then the pseudorandom num bers
(n = 10000) gen er at ing is done. For pseudorandom
num bers gen er ated in this man ner a his to gram is
drawn (fig. 2) which rep re sents the em pir i cal curve of
a mixed nor mal-rect an gu lar dis tri bu tion. In fig. 2, as in 
the pre vi ous ex am ple, the em pir i cal curve (his to -
gram), es ti mated curve, and the the o ret i cal curve are
shown by the white line, the grey line and the black
line, re spec tively.
It is no tice able that the fit ting of the es ti mated
curve (grey line) in the his to gram (the em pir i cal curve) 
is very good and does not de vi ate a lot from the the o -
ret i cal curve (black line).
This dif fer ence was the re sult of the eval u a tion
of pa ram e ters of the mixed dis tri bu tion (whose val ues
are pseudorandom) and the num ber N of it er a tions.
CON CLU SIONS
Elec tro mag netic ra di a tion has af fected al most
ev ery as pect of liv ing. In our homes and at work, we
are ex posed to ra di a tion em a nat ing from elec tronic or
elec tri cal equip ment. If you have met the re quire ments 
of elec tro mag netic com pat i bil ity for elec tronic or
elec tri cal equip ment, you have sat is fied the needs of
the peo ple. EMC mea sure ment re sults need to be ac -
com pa nied by quan ti ta tive state ments about their
ac cu racy. This is par tic u larly im por tant when de ci -
sions about prod uct spec i fi ca tions are taken. This pa -
per pres ents a Type B un cer tainty bud get eval u a tion
for dis tur bance power mea sure ments. The un cer tainty
bud get is lim ited to MIU. We pro pose a new model
which uses mixed dis tri bu tion for un cer tainty eval u a -
tion. The eval u a tion of the PDF for the measurand
(out put quan tity) has been done us ing the Monte Carlo
method and a mod i fied least-squares method (com -
bined method). The com bined method is ap plied in
two cases for two in de pend ent in put quan ti ties which
were as so ci ated to ap pro pri ate PDF. It was shown that
the com bined method can be ap plied al ter na tively for
the de ter mi na tion of the prob a bil ity den sity func tions
of the out put quan tity to a sat is fac tory de gree of ac cu -
racy. Namely, ap ply ing the com bined method pro -
duces a mixed dis tri bu tion, i. e., PDF for the out put
quan tity, which fits well (the es ti mated curve) in his to -
grams and dif fers slightly from the pro duced re sults
ac cord ing to the GUM (the o ret i cal curve).
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KOMBINOVANA  METODA  ZA  PROCENU  MERNE  NESIGURNOSTI
PRI  MEREWU  ELEKTROMAGNETSKOG  ZRA^EWA
Elektromagnetsko zra~ewe na svim frekvencijama predstavqa jedan od naj~e{}ih i
najbr`e rastu}ih uticaja na ` ivotnu sredinu. Sve populacije izlo`ene su razli~itim stepenima, a
nivoi }e nastaviti da rastu kako tehnologija bude napredovala. Elektronski ili elektri~ni
proizvodi ne smeju generisati elektromagnetsko zra~ewe koje mo`e uticati na `ivotnu sredinu,
pri ~emu rezultati merewa treba da budu pra}eni kvantitativnim izjavama o wihovoj ta~nosti.
Ovo je naro~ito va`no kada se donose odluke o karakteristikama proizvoda. U ovom radu
predstavqen je buxet merne nesigurnosti pri merewu snage smetwi kod proizvoda kao deo
elektromagnetskog zra~ewa. Za procenu merne nesigurnosti predlo`en je jedan model koji koristi 
me{ovitu raspodelu. Metoda Monte Karlo i modifikovana metoda najmawih kvadrata
(kombinovana metoda) kori{}ene su za procenu funkcije gustine raspodele merene veli~ine. Kao
ilustracija, u ovom radu je predstavqena me{ovita raspodela od dve normalne raspodele, normalne 
i pravougaone raspodele, respektivno.
Kqu~ne re~i: kombinovana metoda, elektromagnetsko zra~ewe, snaga smetwi,
                         me{ovita raspodela, funkcija gustine raspodele
